half-wave potential and peak potential calculation and a high-resolution paper copy of the chromatograms and voltammograms. The system has been evaluated through analysis of mitomycin C, porfiromycin and the degradation products of mitomycin C from alkaline and acid hydrolysis.
Introduction
A computerized on-line cyclic voltammetric detection system after a high performance liquid chromatography (HPLC) has recently been described. Its characteristics were shown by qualitative (oxidative) analysis of a mixture of the antineoplastic agents etoposide and teniposide (VM 26) after chromatographic separation ].
The software comprised an automatic detection system, which proved to be insensitive to noise smaller than a preset threshold value. In this way the effluent could continuously be scanned without storing any unwanted data. The analysis of the mixture of drugs by the described system is based on determination of the electrochemical parameters of the drugs. These parameters, based on the two-step oxidation of the phenolic hydroxyl group, proved to be in agreement with noncontinuous analysis, as described by Holthuis et al. [2] . A striking difference between results of both studies proved to be the form of the voltammograms: waves in the case of continuous analysis, and peaks in normal non-continuous analysis.
Using the glassy carbon electrode (GCE) with cyclic voltammetry, the smallest amount ofdrugs to be analysed was 15 g. This Sinha [3 and 4] and the one-electron reduction of adriamycin to a semi-quinone radical, followed by glycolysis, enabling intercalation in DNA, described by Anne and Moiroux [5] .
As a model compound for the development of an automatic system for reductive, qualitative analysis of drugs, using an HPLC/scanning electrochemical detection (ECD) system, the anticancer drug, mitomycin C, was selected. The electrochemical behaviour of mitomycin C has already been investigated in non-continuous analysis. It tends to produce a considerable number of electro-active degradation products and metabolites in vivo, which substantially hampers isolation of all products.
Structure analysis and solvolysis ofmitomycin C has been reported by Stevens et al. [6] and Taylor and Remers [7] , using UV, NMR and IR spectrometric analysis and degradation (pKa) studies.
Recently, Beijnen et al. [8] described the analysis of mitomycin C, using reversed-phase chromatography with UV detection, IR and mass spectrometry and non-continuous d.c. polarography.
Den Hartigh [9] reported the polarographic behaviour of mitomycin C, the bio-analytical applications of reversedphase chromatography using electrochemical (Bond and Jones [10] ).
Therefore, by inserting a software delay of s after dispensing the mercury drop, the current can reach a constant value almost freed from capacity current. After this delay, 16 current measurements are executed and averaged, using a machine language routine. The result is stored into the memory and plotted on screen in the high resolution graphic mode.
The HPLC program also enables saving data as well as parameters on disk, smoothing the chromatogram, using a machine language 11-point parabolic filter routine, plotting the curves, calculating the retention times and plotting this information in combination with the peaks. Figure 2(a) shows a chromatogram of a mixture of mitomycin C and porfiromycin, using ECD at constant potential, obtained with the computerized system, described in this paper. The retention times are listed in table 2. As the limiting current in flow systems is expected to be governed by diffusion as well as convection (Bond [21] The decomposition of mitomycin C at pH 11.6 has recently been described by Beijnen et al. [8] . Mitomycin C was degradated by mixing 100 tl of a stock solution (8"7 mg in 10"0 ml MeOH) with 1.00 ml 0.01 M sodium phosphate buffer (pH 11"6). After h incubation (at room temperature and in the dark), the reaction was terminated by changing the pH to pH 8 using 0"1 N hydrochloric acid; 50 zl of the reaction mixture was injected into the HPLC system.
The results are shown in figure 3 (a) and (b). Figure 3(a) shows mitomycin C to be almost totally converted into another, also electro-active, substance. Beijnen et al. [8] showed this substance to be 7-hydroxy-mitomycin C. (see table 2 ), which is in accordance with non-continuous experiments [9] . Taylor et al. [7] and Stevens et al. [6] have described the degradation of mitomycin C in acid solutions. After evaporating the methanol of 50 zl mitomycin C solution 8"7 mg/10 ml MeOH) at room temperature, the reaction is started by dissolving the mitomycin C in 1"00 ml perchloric acid solution (pH 2). It is necessary to remove methanol, as it can act as a nucleophilic reagent, like water.
The products arising in first instance, are mainly cis-2,7-diamino-l-hydroxymitosene and a small amount of trans-2,7-diamino-l-hydroxymitosene and subsequently, small amounts of the cis-2-amino-l,7-dihydroxymitosene and trans-2-amino-1,7-dihydroxymitosene. [8] The chromatogram of the reaction mixture with reductive ECD at constant potential is shown in figure 4 ; the retention times of these compounds are listed in table 2.
The chromatogram also shows that, at the applied sensitivity scale, oxygen (retention time: 5' 38") can be removed sufficiently from a sample by purging with nitrogen.
In the scanning voltammetric detection mode, using the SMDE, the voltammograms of the degradation products show peaks in the forward and the reverse scan ( figure   5 []- [3) . 
Conclusions
The cyclic voltammetric detection system, using the SMDE, described in this paper, has different and, in some respects, advantageous properties compared with the cyclic voltammetric detection system, using the glassy carbon electrode (GCE), described earlier [1] .
In that cyclic voltammetric system with the GCE, the 
